burial 1) The Progress Report (October, 1985) follows this executive summary. The report describes the state of progress in compiling the inventory.
2) The map which accompanies this report is at a scale of 1:500,000 so that it can be directly compared with many other maps prepared by the Illinois State Geological Survey (ISGS) at that scale.
One copy of this map is printed on transparent film so that it may be directly overlaid onto multicolored maps. The computer file is compatible with the Geographic Information System (GIS).
3) A set of map symbols, which can be produced by the computer, has been developed to identify six different parameters related to disposal activities. These symbols have been used in combination to visually indicate the location, type of facility, and type of waste on the accompanying map. The symbols are shown below. Updated state and county maps will be prepared during the next phase of this project.
iv RESULTS AND RECOMMENDATIONS
The results and recommendations from the first year of this project are as follows:
Results 1) This study is an inventory of data available from a limited number of sources; however, the data base is designed to accommodate additional data in the future.
2) The items of information included in this Inventory reflect the purpose and scope of this study. This information is displayed in English language rather than numeric codes so that it might be more widely understood by public users; yet, it can be processed and sorted electronically.
3) In this phase of the study, hydrogeologic studies on individual sites were not performed.
4) The results of this study suggest less obvious sources of information to be pursued.
Recommendations 1) A list of the waste disposal sites which are not completely described by the information at hand should be compiled.
2) These sites should be ranked according to the apparent relative need for additional study based on the types of waste(s) disposed, volume of waste, method of disposal, age of the site, and the hydrogeologic conditions (either natural or modified) at the site.
3) Time and cost requirements for the additional studies of ranked sites should be estimated and evaluated from an economic viewpoint.
v 4) The decision to perform additional studies for any site should be based on the three preceeding steps. The Hazardous Waste Research and Information Center (HWRIC) has a mandate to provide technical support, research, and service toward the development of a comprehensive hazardous waste management strategy for Illinois (Barcelona and Garrison, 1985) . The research program of HWRIC is divided into four areas. The Statewide Landfill Inventory, hereinafter called "Inventory," is a two-year project which addresses an aspect of problem characterization and assessment. The results will be a comprehensive data base of landfill, impoundment, and land application waste disposal sites in the state. Included will be descriptions of site locations and other important characteristics such as size and type of waste disposed.
As part of defining the magnitude and extent of the hazardous waste problem in Illinois, it is necessary to have information on locations and characteristics of past and present waste disposal methods. The purpose of the Inventory is to gather and list the available sources of basic data on all known waste disposal sites in the state. An inventory of known disposal sites is being collected from all accessible sources, and each site is being described as to: location, type, hydrogeologic setting, waste source(s), and background data (site history, previous studies, and records of operation and monitoring). The above information will be incorporated into the HWRIC data base where it can serve all three program areas: Research, Information, and Industrial and Technical Assistance plus be available to other researchers and the public. The site locations are being digitized into a computer mapping system, which is compatible with the Geographic Information System (GIS), so that the relationship of waste disposal activities to other subjects of spatial consideration (such as groundwater, surface water supplies, and earth materials) can be easily studied.
Scope
This study primarily focuses on sites where disposal activities either are occurring or have occurred on land. This includes three methods of disposal: land burial, impoundment, and land application. The following type of operations are excluded from this study: the generation of waste(s)
(unless a portion of the facility is used intentionally for on-site disposal); the storage of wastes; waste transfer stations; the transportation of wastes;
and waste treatment facilities. Incineration is noted in the computer format but only if it occurs at a land disposal site. Disposal by discharge into surface waterways or by underground injection are also outside the scope of this study. The three methods of disposal included in this study involve the intent to permanently dispose of waste on land.
Land burial of waste is a common and longstanding practice in Illinois.
Even though the expanded use of recycling and incineration in the future may reduce the volumes of waste going to land burial, some residue will remain and will probably be buried at a land disposal site.
Impoundments or lagoons allow waste materials to either precipitate or settle out of a fluid waste stream. In many industrial and mining operations it is common to utilize tailing ponds to collect fine-grained waste products before disposing of the clarified liquids. In Illinois, the brines collected along with the production of oil and gas have, in the past, been disposed of in "evaporating" ponds. Unfortunately, in this climatic zone the annual rate of evaporation does not exceed the annual rainfall, and the brines, rather than evaporating, have infiltrated into the shallow groundwater system. This practice, which is regulated by the Illinois Department of Mines and Minerals, is now being replaced by underground injection back into source formations.
The Surface Impoundment Assessment (SIA), completed in 1980, identified over 3000 impoundment facilities, and 87% of these were active. The data contained in the five computer tape files listed above were entered into the Prime 750 computer system housed at the Illinois Natural History Survey (INHS). In addition to information on waste disposal sites, these files contained listings of generator, treatment, storage, and transporter facilities. The waste disposal information was extracted from each file and prepared for transfer into the Inventory. Because each file used a different format, only one file could be read directly into the Inventory. The IEPA Selected Inventory File contained the largest amount of sites and most comprehensive data, so it was chosen as the file to be read directly into the Inventory. A complete description of the methods used to reduce the data and set up the computer file for the Inventory is in preparation and will be available as a users guide with complete documentation for the use of those responsible for the Inventory.
A copy of the computer sample form from the Inventory is shown in The other items contained in the computer format are more or less selfexplanatory in nature. These items list information pertaining to the owner, operator, and size of the site, types of waste and method of disposal, IEPA permit status, and sources which may be contacted for additional information. In July, it was decided that a few minor changes in the items included in the format were needed as a result of difficulties in transferring some items from IEPA paper files into the Inventory. These changes in the One type of site, illegal dump, was not sorted from the source file due to a technical problem, and these sites are being visually sorted from the microfiche file copy for inclusion into the Inventory. A few facilities of inappropriate types such as generators, storage, and transporters were sorted into the Inventory, and these sites are being visually identified from the microfiche file copy and deleted from the Inventory.
The information on types and sources of waste from the source files was not in a form that could be easily transferred into the Inventory, so these items must be obtained visually from the microfiche format, hand recorded, and then entered into the Inventory. This work is proceeding systematically.
Some needed items of information are missing or unavailable in the computer tape file, and these items must be obtained from the paper records of IEPA in Springfield. This work is time-consuming and, in addition, costly because of travel expenses. A schedule has been arranged with IEPA for one person to visit the Records Section on Thursdays and Fridays to obtain this information.
Work also continues on adding more sites to the Landfill Inventory. At the time of this writing the EPA Surface Impoundment Assessment is being processed. Oil and gas brine disposal pits, listed in this source, are being added to the inventory. Other sources, such as the inventory of industrial wastes in the Calumet area (from Colten, 1985) , are being incorporated into the inventory.
Contacting the remaining 100 counties in the state will be a lengthy procedure. The list of sites for each county must be checked to see that all of the disposal sites are included and that only disposal sites are listed.
After the list for one county is fully checked, the map for that county can be generated by the computer, and then contact will be made. Because this map is plotted at the same scale that has been used by ISGS for printing many maps such as bedrock geology, surficial deposits, drift thickness, and susceptibility of shallow aquifers to pollution it will allow easy visual comparison of these maps. One copy of the map of disposal sites is printed on a transparent film so that it may be used with the other maps as a direct overlay.
A set of map symbols has been developed to identify six different parameters related to disposal activities. The three parameters related to methods of disposal and the respective symbols are: burial, X; impoundment, I; and land application The three parameters related to types of waste materials and the respective symbols are: hazardous, H; nonhazardous, 0; and unknown, U. When the symbols of these parameters are placed in a matrix they form a set of nine distinguishable symbols as shown in Figure 3 . Inventory is in an English language format which is much easier to understand than the numerically coded format of the IEPA computer file, and yet both files can be processed and sorted electronically.
In this initial phase of the Inventory it is not possible, due to the short time-frame, to perform any hydrogeologic studies on individual sites.
Sites in the Inventory will be identified as having either preliminary or detailed studies available, or no studies available.
VI. ADDITIONAL STUDIES NEEDED
The information available for some waste disposal sites is inadequate to properly characterize or evaluate them from the standpoint of risk from pollution of groundwater. The problem of risk might depend on the type(s) of wastes disposed of at the site, the method of disposal, the age of the site, the hydrogeologic setting of the site, or from a combination of two or more of these factors. Sites subject to risk for these reasons should be identified and listed.
These sites should be ranked on the basis of the perceived relative need for additional study. A rating system will have to be devised by some empirical method to place relative values on the missing information. A-6
To simply review the record use the TAB key to move the cursor past each item. When you reach the final item on the screen, the 2nd screen will automatically be presented.
If you wish to update an item: use the TAB key to advance the cursor to the desired item, enter the new value, then press RETURN. The new value for the item will be temporarily entered, and the cursor will advance to the next item. If you press RETURN without entering a value, the value of the item will be replaced by a null value.
When you have advanced the cursor past the last item on the form, you will be prompted with the question: Q.
If you want to update an additional item press h.
If you are finished updating and reviewing records press RETURN at the RECNO? prompt. This will return you to the ENTER COMMAND prompt.
If new records are to be added to the file, the IPF command should be used: Character items must be preceeded and followed by single quatation marks (ex: 'CHAMPAIGN').
NSELECT to replace selected records with unselected records ASELECT (FOR logical expression; see RESELECT)
To add some or all of the non-selected records to the set of selected records.
SORT ON (items) To resort selected records.
To obtain hard (paper) output:
SF PRINT to send output to the spool file.
SPOOL to send the spool file to the printer.
To update items;
UPDATE WITH INPUT to review and/or update the data stored in the items of any records.
TAB will advance the cursor without changing the value of the item. 
